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Soil Formation




Geology | Formation

the Present 3,000 yBP 5,000 yBP

== Sea water rise and recede = Fresh water arrives



Sea water level

Marine sediment Sea
deposited and shell water
appeared level
rise

12,000-6,000 yBP

Sediment >12,000 yBP
(old sediment)




Fe3* SO,
\Qed uction /
Fe?* S-
Fresh
water
come in

—

FeSZ <

Eroded sediment from up-stream of
the Mekong river (rich Fe3*)
deposited in mixed fresh and saline
water (rich SO47) in unaerobic
condition to form Pyrite (FeS,)

Sea

water
) came

out

_Sediment contain pyritic materials in 6,000-4,000yBP

Marine sediment deposited in 12,000 - 6,000 yBP

Sediment > 12,000 yBP
(old sediment)




Later on the fresh water sediment

deposited on top to form the delta
U-Minh Thuong located far from and build river bands
the Mekong river then the
recently fresh water sediment
was not deposited

——t——

Sediment contain pyritic materials in 6,000-4,000yBP

Water level in

@the dry season

Marine sediment deposited in 12,000 - 6,000yBP

Sediment > 12,000 yBP (old sediment)




Fresh water sediment (<3,000yBP)
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Pyritic materials exposed to the air

Severely &
moderately
ASS

Reduce =—2reateia__, Oyidize
flooding/bacteria

Potentially
ASS

Fe(II)(TOXIC) >
Sulfide Sulphate
H* (ACIDITY)

Pyrite FeS,

Aluminium (solid) < > APf(aq.)(TOXIC)
acid (pH<4)




A typical profile of Acid Sulphate Soil

Horizon with Organic matters

Horizon (with Brown/Red
mottles)

Horizon (with Brown
and/or Jarosite mottles)

Ground water level during the dry season

Horizon (with Pyritic materials)




“__I*__ » CAMBODIA

* Major soil types: acid
sulphate soils (ASS)
1,590,000 ha; saline &
potential ASS 1,080,000 ha;
alluvial soils 1,100,000 ha;
the remain soils are
mountainous and peat soils

| | Sordy ridge scils
B Mangroewes saline =oils
[ T | (OO | e




Hyarology
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Water Sources and Flows
in the Lower Mekong Basin
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Flows of Mekong river and Tidal movement
at The delta
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Rainfall distribution in the Mekong
Delta 1. S

e R T =
63,083 m

CaAMBODIA

There are two seasons,
the rainy and the dry in
the MD of Vietnam, &8

¢ The rainy season lasts
from May to November

(supplied 80% of rainfall)

1,001 - 1,200 mm
1,201 - 1,407 mm
1,401 - 1,601 mm

¢ The dry season lasts 1 1601 - 1501 mm
from December to April. "

| » 2,000 mm




Land Uses
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68.083 m

LEGEND

[ Z¥iple irrigated rice

w [l Dowble irrigated rice+Upland
[ 1 Deouble irrigated rice

Bl Double rainfed Hce

Bl Mono trrigated ricevupland
[ 1 AMono rainfed rice

1 Tpiand crop

[ Plreappletsugarcone

B Mived garden

B Faste land

[ Shrimp
[ Mountinous bishes
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Cambodia

Though the
Mekong Delta, as
its fertile through
the Mekong River v
system, 1s the most |[EREE
favorable for rice
growing, it 1s also
suitable for fruit
trees, aquaculture,

- o i Shrimp
etc. P B growing

Rice farming often depends on large amount of surface water and
is threatened by flood (wet season) and saline water intrusion (dry
season).
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Rice area and yield :

681,200 ha 224.900 ha
1,295,600 ha

With about 2 million ha o

. @ Triple rice
most favorable for rice, @ Double rice
triple cropping covers 0 Single rce

10% of total rice area;
double cropping 59% and
single cropping 31%

Ton/ha

The winter-summer (WS)
and summer-autumn (SA)
rice are important crops.
The yield of WS rice 1s the
highest, about 5.3T/ha.

Winter-summer Summer-autumn Autumn-winter




Rice: Production & Export

* The Mekong Delta is the rice bowl of Vietham,
it produces 17 million tons of paddy annually

* The surplus rice that entering the World
markets is mainly from the Mekong Delta.

Rice production (million ton) Rice for export (million ton)

1999 2000 2001 7% °00-'01 1999 2000 2001 % ‘00-'01

Asia  350.47 363.57 356.56 -1.93 1859 1645 1635  -0.6
Thailond 1559  16.50 16.83  2.00 6.68 655 6.30 -3.8

China  131.15 131.00 12540 -4.27 271 295 3.0 1.7




Shrimp demand on the world increased (in x1000 metric tons)

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Crinzl 564.1 574.1 488.7 603.4 665.6 751.8 829.6 970.9 1,222.7 1,241.9
Inieliz) 300.5 290.4 363.0 446.6 406.1 415.6 366.6 4131 423.3 405.7
Tzl 289.9 300.6 343.1 385.0 389.3 370.8 350.8 3454 370.9 398.5
Indonssiz 296.8 312.1 300.7 3171 334.7 343.3 382.2 345.5 384.5 398.4
Usa 148.5 156.5 137.9 130.2 140.2 145.0 132.9 128.0 140.1 153.0
Vietnam 813 86.2 94.6 111.7 138.1 135.9 147.7 148.4 148.9 1511
Canzidz 447 43.1 47.4 53.2 63.1 65.7 82.1 113.1 120.0 130.6
Wzlz1y izl 104.7 1294 109.8 106.4 99.6 108.0 101.0 57.1 102.7 111.9
IV EXICT) 70.6 66.2 79.8 77.3 85.9 78.9 88.5 90.3 95.6 95.1
Graanlznd 73.1 81.9 76.5 79.8 81.9 72.0 63.9 69.6 79.2 81.5
Prnillppines 84.9 118.8 130.1 126.6 127.5 113.2 74.5 723 73.1 79.4
MNorwzy 49.0 491 49.0 38.2 393 41.5 42.0 571 64.2 66.2
Sznglzdash) 19.6 21.0 28.5 28.8 34.0 49.3 56.5 66.1 81.1 58.2
Srazll 423 44.0 38.4 38.5 43.0 38.9 44 1 42.8 47.7 56.6
Eclzidor 118.8 127.0 97.5 98.7 112.1 112.9 137.2 147.4 121.0 51.4
KLorezz Hao, 55.8 67.1 68.0 58.1 42.5 40.9 411 47.6 447 37.2
Oinars 532.7 529.3 542.0 551.7 594.5 622.9 633.7 647.4 599.2 651.7
Totzl 2,877 2,996.8 2,995.0 3,251.3 3,397.4 3,506.6 3,574.4 3,762.1 4,118.9 4,168.4




b

Sallne water shrimp aa
o A

e

Food Product ion: 50% of VN
Fish Production: 65% of VN
Fruit Production: 70% of VN




T hreats




Flooding
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Biodiversity is totally depend on the disturbance
of the soil-water environment.
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Summary Relation between farming intensification,
poverty situation, environmental degradation and
strategy for sustainable development

Urban

daleds
Farmlands (83%)\_- \ (10%)
Education Migrate to

C Intergrated farming sell labor
1 Systems i

Large land : Landless {15% pop.) ) S _
Traditional crops Intensive crops [Leglslatmn} F"'—““’gSS
Rich biodiversity |~1aN9es | Poor biodiversity g A (=50%)

Migrate to
exploit (9%)

Natural
Provide land, credit Resources

(poverty alleviation) (7(%,)

Ni, 2001




Integrated Farming
Systems: Research
and Application
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~ Fish and Shrimp (prawn) pfoduction
during the flooding period (August to
December) in the flooded zone




Integrated Rice-fish systems in fresh
water zone

Agro-ecosystem: alluvial SEEEREEEE
zone, irrigated, shallow |
inundation

Issues and problems:

* high investment for field
construction

e Jess use of chemical

* high total productivity

e technical know-how and %
management |




Ecology restoration in the coastal zone

1 Adapt poly-culture with suitable technologies:
Shrimp - Fish (tilapia, mud crab)

1 Shrimp — Fish + Seagrass (Scirpus littoralis)







Melaleuca can improved acid water quality and served as wildlife habitat

Wildlife
habitat
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An example: BIO-FARM on acid soils to control
Invasive species and environmental conservation

root grain

leaves

I e 4 \egetable

Apple
S

Milk&meat




Invasive alien species
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Exchahge local knowldge
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The 5th International Training Course

ANAGEMENT IN THE LOWER
; WETLAND ECOLOGY A(ﬁ?tg University, Cantho, Vietnam
May 20 - June 10, 2007

Sponsored by

John D. and Catherine T. Mac Arthur Foundation
International Crane Foundation (ICF)
World Wildlife Fund (WWF)
USGS - National Wetland Research Center
Cantho University (CTU)

Regional building capacity and International cooeration




Lesson learnt

1 The objectives of management of land, water
and living resources are a matter of
community’s choice;

1 Understanding the resources (physicals and
socials) through research and apply results to
existing farming systems for livelihood
improvement and environmental conservation;

1 Education is key to build capacity of the
community and is top priority for sustainable
development.
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